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ABSTRACT 
HymerlOcera pieta, the painted shrimp, is a possible predator of A canthaster 
planci. the Crown~of-Thorns slarfish. H. piela detects food by chemical 
cues alone and visual cues play no part in the initial location of prey. 
The presence of food in the water causes the shrimp to become more 
active, and distance chemoreceptors are probably present in the antennules 
of the shrimp. Extract of A. pfand has statistically similar attractive powers 
to an extract of Linckia multi/ora, the starfish supplied as food to the 
.<;hrimps. The painted shrimp was not attracted to fish extract (Chaetodon 
sp.) and may respond only to starfish. It is suggested that although H. pieta 
is able to kill and feed on small juvenile A. plan~i. it is probably an 
ineJTeclive predator against larger adult Crown·of-Thoms starfish. 
Present address: 
N.E.R.C. Unit. Department of Marine Science. U.C.N.W.• Menai Bridge, 
Anglesey. Wales. 
INTRODUCTION an Aean/haster individual, probabty as a 
Part of the research programme of the result of attack by the shrimps. From our 
Cambridge Coral Starfish Research Group own observations it seems probable that 
(ORMOND and CAMPBELL 1971; OR­ under natural conditions this shrimp would 
MOND et al. 1973) has been concerned cause little serious injury to adult A. planei, 
with an evaluation of potential predators of due to the discrepancy in she between pre­
Aeanthaster pland, the starfish responsible dator and prey, as the shrimps do not 
for widescale destruction of living coral usually exceed 5 cm in length whilst the 
(VINE 1972; CHESHER 1969). smallest starfish found on the reefs near 
Hymenoeera pieta Dana (Decapoda, Cad­ Port Sudan measured 15 Cln in diameter. 
dea, Gnathophyllidae), the painted shrimp, The ,hrimp, however, might well offer a 
has been suggested as one possible controlling serious threat to juvenile Aeanthaster planei 
predator (WICKLER and SEIBT 1970). as pairs of Hymenoeera pieta are able to 
These authors record the eventual death of kill other starfish species up to 10 cm such 
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a s  L i n e k i a  m u l t i f o r a  ( L l ,  L i n e k i a  l a e v i g a t a  
a n d  F r o m i a  g h a r d a q a n a  ( p e r s o n a l  o b s e r v a ­
t i o n s ) .  A s  y e t  i t  h a s  n o t  b e e n  p o s s i b l e  t o  
t e s t  t h e  e f f e c t  o f  p r e d a t i o n  b y  H .  p i e l a  o n  
A .  p l a n c i  o f  s m a l l  d i a m e t e r  a s  s p e c i m e n s  
o f  t h i s  s i z e  p e n e t r a t e  d e e p l y  i n t o  t h e  c o r a l s  
o f  t h e  r e e f  a n d  a r e  s o  w e l l  c o n c e a l e d  t h a t  
t h e y  a r e  d i f f i c u l t  t o  c o l l e c t .  L a r g e r  s t a r f i s h  
( g r e a t e r  t h a n  1 5  e m  d i a m e t e r )  w e r e  f o u n d  
r e l a t i v e l y  e a s i l y  a n d  w e r e  t h u s  a v a i l a b l e  f o r  
e x p e r i m e n t .  
W I C K L F R  a n d  S E I B T  ( 1 9 7 0 )  s u g g e s t  t h a t  
H .  p i e t a  d e t e c t  t h e i r  p r e y  . e i t h e r  b y  c h a n c e  
o r  m o r e  n o r m a l l y  b y  c h e m i c a l  c u e s .  T h e  
p r e s e n t  e x p e r i m e n t s  w e r e  d e s i g n e d  t o  i n ­
v e s t i g a t e  f o o d  ~hemosensitivity o f  t h e  s h r i m p  
a n d  t o  d e t e r m i n e  w h e t h e r  t h e  C r o w n - o f ­
T h o r n s  s t a r f i s h  p r o v i d e s  a n y  a t t r a c t i o n  a s  
a  f o o d  s o u r c e .  
M A T E R l A L S  A N D  M E T I l O D S  
H v m e t l o c e r a  p i e l a  w e r e  t r a n s p o r t e d  f r o m  
t h e  . K e n y a n  c o a s t  w h e r e '  t h e y  a r e  f o u n d  
l i v i n g  i n  p m r s  i n  t h e  l a g o o n s  w i t h i n  t h e  
f r i n g i n g  r e e f ,  t o  t h e  l a b o r a t o r y  i n  P o r t  S u d a n .  
T h e  s h r i m p s  w e r e  k e p t  i n  t h e i r  n a t u r a l  
p a i r s ,  o n e  p a i r  t o  a n  a q u a r i u m ,  a n d  m a i n ·  
t a i n e d  a t  a n  a p p r o x i m a t e  t e m p e r a t u r e  o f  
2 8  
0  
C .  T h e  h i g h  a m b i e n t  a i r  t e m p e r a t u r e  
d e f e a t e d  a t t e m p t s  t o  l o w e r  t h e  t e m p e r a t u r e  
o f  t h e  w a t e r  t o  t h e  ' l o w e r  a v e r a g e  v C ' i u e s  o t f  
t h e  K e n y a n  c o a s t  b u t  t h e  s h a l l o w  i a g o o n s  
o f  t h e  n a t u r a l  h a b i t a t  o f  t h e  s h r i m p  v a r y  
c o n s i d e r a b l y  i n  t e m p e r a t u r e ,  h i g h e r  v a l u e s  
o f t e n  r i s i n g  a b o v e  3 0 "  C .  T h e  s a l i n i t y  w a s  
m a i n t a i n e d  a t  35S'~. T o  a v o i d  t h e  n e c e s s i t y  
f o r  a c c l i m a t i o n  t o  e x p e r i m e n t a l  c o n d i t i o n s ,  
a l l  e x p e r i m e n t s  w e r e  c o n d u c t e d  i n  t h e  t a n k  
i n  w h i c h  e a c h  p a i r  o f  s h r i m p s  p e r m a n e n t l y  
r e s i d e d .  T h e  s h r i r n ! J s  w e r e  f e d  w i  t h  w h o l e  
. , t a f f i s h  ( L i n e k i a  m u l t i f o r a )  e v e r y  e v e n i n g ,  
a n d  a n y  f o o d  n o t  c o n s u m e d  w a s  r e m o v e d  
t h e  n e x t  d a y  p r i o r  t o  a n y  e x p e r i m e n t  
S m a l l  t r a n s p a r e n t  p e r s p e x  p e t r i d i s h e s  ( 5  e m  
d i a m e t e r ,  I  c m  d e e p )  w e r e  u : , c d  i n  t h e  f i r s t  
s e r i e s  o f  e x p e r i m e n t s .  T h e s e  d i s h e s  w e r e  
w e i g h  l e d  d o w n  b y  s m a l l  p e b b l e s  a n d  t h e  
T a b l e  1 .  B e h a v i o u r a l  c h a r a c t e r i s t i c s  u f  H  p i e l a  e v o k e d  d u r i n g  6 0  m i n u t e  e x p e r i m e n t s .  4  p a i r s  o f  s h r i m p s  w e r e  
p r e s e n t e d  s e q u e n t i a H y  w i t h  f o u r  d i f f e r e n t  s i t u a t i o n s .  o f  s e n s o r y  c u e s  f o r  d e t e e t i o n  o f  f o o d  m a t e r i a l .  T h e  n u m b e r  
i n  p a r e n t h e s e s  i s .  t h e  n u m b e r  o f  e x p c r i r n e m a l  re~lIlts a v e r a g e d  ( t o t a l l e d  f o r  a n t e n n u l e s )  t o  o b t a i n  t h e  f i n a l  
v a l u e  g i v e n .  
B e h a v i o u r a l  
c h a r a c t e r i s t i c  
L A T E N C Y  
t i m e  u n t i l  
s h r i m p  a l i g h t s  ( m a x  6 0  
m i n )  m i n s .  
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l i d s  ( s e a l e d  w i t l  
t i g h t l y  h y  e l a s l i c  
f o r a  w e r e  p l a c e d  
t a i n e r s  w h i c h  ' "  
( l )  T r a n s p a r e n t  
a  c l e a r  v i e w  o f  n  
c u e s  a l o n e )  ( 2 )  "  
a l l o w i n g  t h e  L i n e  
c h e m i c a l  C l l e s  t o  
m e n t a l  t a n k  ( v i  
( 3 )  P a i n t e d  w h i t e  
t h e  p a s s a g e  o f  c I  
( c h e m i c a l  c u e s  a l  
n o t  p e r f o r a t e d  t h  
t h e  e n c l o s e d  s t a l  
c l u e s ) .  A  p a i r  0  
o n e  o f  t h e s e  f o u r  
o n e  h o u r ,  t h e  c o n  
1 0  e m  f r o m  t h e  
c l o s e  t o g e t h e r  a~ 
d i s t a n c e  b e t w e e n  
t a i n e r  w e r e  t a k e  
t h e  d i s t a n c e  m m  
p r e c e d i n g  t w o  m  
s i d e  o f  e a e h  t a n l  
u n i t s  t o  f a c i l i t a t ,  
A n y  m o v e m e n t s  
s h r i m p s  w e r e  a 1  
T h e  e x p e r i m e n  
o f f e r  t h e  s h r i m p s  
f o o d  0 ' o . i e c t s .  C I  
( 2 e m x 2 c m x  
e x t r a c t s  o f  w h o l e  
b y  m a c e r a t i n g  a  
2 5  m l  o f  s e a w a  
s p e c i m e n s  w e r e  
d i t c H  r e s i n  1 0  g i  
t h e  s t a r f i s h ,  w i  
c h e m i c a l  c u e s .  
b e h a v i o u r  o f  H )  
a p p a r e n t  r e p e l l e  
c o a t .  T h e  s p o n  
L i n c k i a  w e r e  p  
w i t h  t h e  s h r i m p s  
t h e  a p e x  o f  a  1 0  
w i t h  t h e  s p o n g  
,'.
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lids (sealed with vaseline) were held on 
tightly by clastic bands. Small Liuckia multi­
fora were placed in seawater in these con­
taincr;, which were modified as follows: 
(I) Transparent and unperforated, allowing 
a clear view of the starfish within (Le. visual 
cues alone). (2) Transparent but perforated, 
aHowing the Unekia to be seen and allowing 
chemical cues to be released lnto the experi­
mental tank (visual and chemical cues). 
(3) Painted white but perforated. pennitting 
the passage of chemical but not visual cues 
(chemical cues alone). (4) Painted white and 
not perforated thus giving no indication of 
the enclosed starfish (control situation, no 
clues). A pair of shrimps was exposed to 
one of these four containers for a periud of 
one hour, the container being placed initially 
10 cm from the shrimps which remained 
close together as a pair. Readings of the 
distance betw~en each shrimp and the con­
tainer were taken every two minutes and 
the distance moved by each shrimp in the 
preceding two minutes was estimated. The 
side of each tank was marked off in 5 em 
units to facilitate these distance estimates. 
Any movements of the antennules of the 
shrimps were also recorded. 
The experiments were then redesigned to 
offer the shrimps a dir~t choice of potential 
food ""ice Is. Cuboids of synthetic sponge 
(2 em x 2. em x 1 cm deep) were soaked in 
extracts of whole Unekia /nllitilara. prepared 
by macerating a 5 I.:m diameter starfish in 
25 ml of seawater. Other similar Linekia 
spo.:imens were dried and covered in "AraI­
dite" resin to give a transparent layer over 
the starfish. which prevented leaking of 
chemical cues. Close observation of the 
behaviour of Hymenoeera pieta revealed no 
apparent repellent etrects of the "Araldite" 
coat. The sponge and the resin covered 
!""'inckia were placed together in the tank 
with the shrimps. the pair of H. pieta fonning 
the apex of a 10 cm sided equilateral triangle, 
with the sponge and resin-coated starfish 
at either end of the base. Experiments again 
lasted one hour and at two minute intervals 
measurements were taken of the distance of 
each shrimp from both sponge and starfish. 
A similar arrangement wa<; lIsed in a con· 
trol experiment comparing the reactions of 
the shrimps to sponge soaked in starfish 
extract with those to sponge soaked in sea­
water, in order to discount the IX>ssibiIity 
of attraction to the visual s,timulus of the 
blue synthetic sponge. A third experiment 
compared extracts of Linekia /nullilara to 
extracts of Acunrhaster planet (the same 
•weight in seawater of starfish was crushed • 
in 25 ml of seawater prior to soaking of the 
sponge). Final experiments compared starfish 
extract to fish extract (Cheatodan sp.). 
RESULTS 
The first series of experim~nts were an 
attempt to discover whether H. piela uses 
chemical or visual cues in di'scovering its 
prey. From the recordings taken it was 
possible to estimate the average percentage 
of the experime~tal hour, spent by a shrimp 
on any particular container, and -the average 
latency period of each situation~the time 
taken until a shrimp alighled on a container,
 
remaining there at least five minutes (this
 
latter condition overcomes errors caused by
 
chance ~ncounters). The results are shown
 
,in Table 1. 
It was noted" in preHminary observations 
that the shrimps became more active when 
in the vicinity of food. agreeing with 
observations made on other marine decapod 
crustacea (HAZLETf 1'171a and 1971b). 
Similarly. it was noted that the antennules 
were repeatedly active when food was intro­
duced to the tank and so Table 1 includes a 
measurement of the average distance moved 
by the shrimps (excluding time actually spent 
situated 011 the containers) and a ratio of the
 
number of recordings of antennules actively
 
moving to the number of recordings of the 
antennuJes being stationary. The number of 
• 
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T a b l e  2 .  S t a t i s t i c a l  compari~olls o f  r e s u l t s  i n  f o u r  s i t u a t i o n s  s h o w n  i n  T a b l e  I .  
a c t u . 
  
S i t u a t i o n s  - - - - - B e h a y j o u r a l  
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~~I~_~_ I
,  ,  
V i s u a l  \ I .  C o n t r o l  
L a t e n c y  
P e r c e n t a g e  t i m e  
A c t i v i t y  
A n r e n n u l e  m o v t  
V i s u a l  v .  C h e m i c a l  L a t l O n c y  
I  
P e r c e n t a g e  t i m e  
A c t i v i t y  
A n t e n n u l e  m o v t  
C h e m i c a l  v .  l a t e n c y  
V i s u a l  a n d  C h e m i c a l  
P e r c e n t a g e  t i m e  
A c t i v i l Y  
A n t e n n u l e  r n m " t  
e x p e d m e n t s  c a r r i e j  o u t  f o r  e a c h  s i t u a t i o n  
i s  a l s o  g i v e n  i n  t h e  t a h l e .  t h e  f i g u r e s  g i v e n  
b e i n g  a n  a v e r a g e  l J " f  a l l  e x p e r i m e n t a l  r e s u l t s .  
T a b l e  2  s h o w s  s t a t i s t i c a l  c o m p a r i s o n s  
b e t y . . ' c e n  t h e  d i f f e r e n t  s i t u a t i o n s  u s i n g  S t u ·  
denf~ T  a n d  C h i  s 4 u a r e d  a n a l y s e s .  T h e r e  
i s  a  . ' i i g n i f i c a n t  d i t I c r e n c e  b e t w e e n  r e s u l t s  
o b t a i n e d  f o r  c h e m i c a l  c u e . ' ; ;  a l o n e  a n d  t h o s e  
f O f  v i s u a l  c u e s  a l o n e ,  w h i l s t  v i s u a l  c u e s  
p r o d u c e  s t a t i s t i c a l l y  s i m i l a r  r e s u l t s  t o  t h e  
c o n t r o l  s i t u a t i o n  w h e r e  n o  s t i m u l i  a r c  a p p a r ­
e n t .  C h e m i c a l  c u e s  s i m i h u l y  d o  n o t  s e e m  1 0  
h a v e  a n  i n c r e a s e d  e f f e c t  w h e n  a s s o c i a t e d  
w i t h  v i s u a l  c u e s .  
F r o m  t h i s  e x p e r i m e n t  i t  i s  a p p a r e n t  t h a t  
H .  p i c t a  u s e s  c h e m i c a l  c u e s  a l o n e .  T h e  
r e s u l t s  a r e ,  h o w e v e r ,  o p e n  t o  c r i t i c i s m ,  f o r  
t h e r e  e x i s t s  t h e  p o s s i b i l i t y  t h a t  a  L i l l c k i u  
c o n t a i n e d  i n  a .  t r a n s p a r e n t  p e r s p e x  c o n t a i n e r  
m a y  n o t  p r o v i d e  a n  a d e q u a t e  v i s u a l  s t i m u l u s .  
A  s e c o n d  s e r i e s  o f  e x p e r i m e n t s  p r o v i d e s  a  
m o r e  n a t u r a l  s , t i m u l u s  ( a  c o a t e d  s t a r f i s h )  
\ , : o u p l e d  w i t h  a n  e x t r e m e l y  u n n a l i J r a l  c h e m i c a l  
s o u r c e  ( s y n t h e t i c  s p o n g e ) .  T a b l e  3  s h o w s  
r e s u l t s  o b t a i n e d  w h e n  t h e  s h r i m p s  w e r e  
p r e s e n t e d  w i t h  v a r i o u s  c h o i c e s .  A  s h o r l e r  
l a t e H c y  p e r i o d  p r o b a b l y  i n d i c a t e s  a  s t r o n g e r  
c h e m i c a l  s o u r c e  t h a n  i n  p r e v i o u s  e x p e r j ­
m c n t s .  A s  s t a t e d ,  r o c o r d i n g s  w e r e  m a d e  e v e r y  
S t u d e n t ' s  
T  
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t w o  m i n u t e s  o f  t h e  d i s t a n c e  b e t w e e n  e a c h  
s h r i m p  a n d  e a c h  c h o i c e  o b j o c l  a n d  thc~;e 
d i s t a n c e s  h a v e  b e e n  t o t a l l e d  t o  g i v e  t h e  
v a l u e s  ( D )  s h a W l ! .  A  p e r c e n t a g e  d i f f e r e n c e  
( D o - D , )  o f  t h e s e  v a l u e s  i s  a l s o  p r e s e n t e d .  
T h e  f i r s t  c h o i c e  e x p e d m e . l l t 5  c o n f i r m  t h c  
a t t r a . . : t i v e  p o w e r s  o f  t h e  s t a r f i s h  e x t r a c t s  f o r  
t h e  c o n t r o l  e x p e r i r n e n t  r e n l O v e s  t h e  pos~ihility 
o f  v . i s u a l  a t t r a c t i o n  l o  s y n t h e t i c  s p o n g e .  I n  
t h e  n e x t  e x p e r i m e n t ,  a  d i r e c t  c o m p a r i s o n  w a s  
m a d e  b e t w e e n  t h e  r e a c t i o n s  c a u s e d  b y  L i n c k i a  
m u l t i / o r a  a n d  t h o s e  e v o k e d  b y  A c a m h a s t e r  
p l a n c i .  T h e  t o t a l l e d  v a l u e s  o f  t h e  d i s t a n c e  
b e t w e e n  s h r i m p  a n d  L i n e k i a  e x t r a c t ,  a n d  
s h r i m p  a n d  A c a n t h a s l e r  e x t r a c , t  a r e  s e e n  1 0  
b e  s i m i l a r  w h e n  t h e  p e r c e n t a g e  d i f f e r e n c e  
( D o - D , )  i s  c o m p a r e d  w i t h  t h o s e  o f  o t h e r  
c h o i c e  e x p e r i m e n t s .  F r o m  c o n s i d e r a t i o n  o f  
t h i s  v a l u e  a n d  o f  t h e  o t h e r  L . ' O m p a r i s o n s  m a d e  
i n  ' f a b l e  3 ,  i t  c a n  b e  s e e n  t h a t  t h e  t \ ' 1 0  
s t a r f i s h  h a v e  a  s l m i l a r  a t t r a c t i o n .  
E x p e r i m e n t s  w e r e  a l s o  c a r r i e d  o u t  t o  d i s ­
c o v e r  t h e  d e g r e e  o f  s p e c i f i c i t y  o f  t h e  c h e m o ­
s e n s o r y  r e s p o n s e  o f  H .  p i c t l 1 .  T h e  e f f e c t  o f  
f I s h  e x t r a c t  w a s  c o m p a r e d  w i t h  t h a t  o f  star~ 
f i s h  e x t r a c t  a n d  r e s u l t s  s u g g e s l  t h a t  f i s h '  
e x . t r a c t  d o e s  n o t  a t t r a c t  H y m e n o c e r a  p i e l a .  
I n  t h e  e x p e r i m e n t s  d e s c r i b e d ,  i t  m a y  b e  
n o t e d  I h a t  i n  m a n y  c a s e s  n o  c h o i c e  w a s  
i n  t I  
e x p e l  
t h e  t  
f r e s h  
d i s t u r l  
m o s t  I  
f u l l y  a  
( a g r e e l  
1 9 7 0 )  
m o u l t i r  
r e s u l t s .  
w e r e  0 , "  
s e v e r a l  I  
a n d  a p  
m a y  h a l  
D I S C U S  
I t  w o u  
t o  s t a r f i s \  
b y  c h e r n 1 1  
a n d  1 9 7 1 t  
S O N  ( 1 9 6  
d e m o n s t r a  
a t t r a c t i o n  
V i s u a l  s t i l  
i n  t h e  i n i  
p M s i b l c  I I  
i n g  a c t i v i l  
r e p o r t e d  
V ; f f U { U S  ( f  
l i k e l y  f " r  
o b s e r v e d  
t o  a  d a r k  
M o r e o v e r  
s t a r f i s h ,  
S Y M O N ,  
c u e s  h a v e  
" f  t h e  c r  
I n  p r e l  
t h a t  t h e  
m o v e  a n i  
w a s  p l a c t  
t h a t  t h e  
c h e m i c a l  
( T a b l e  I  
l 
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together but were able to move independ­
ently, and in some cases shrimps were seen 
moving their chelipects over their antenllules 
as though cleaning them. When nearing the 
food source, the shrimps would often make 
repeated deep bows, bringing their antennules 
closer to the food source, but once lhe 
shrimp was actually feeding, all antennular 
movements ceased. Apparenliy, the an-ten­
nules are used as distance chemoreceplors 
La aid Joca tion of food, as seen in O'lher 
marine decapods (HAZLETT 1971a). in­
cluding the shrimp. Belae"" (ACHE 1969). 
Hymenocera does have antennules of unusual 
morphology (BALSS 1940) unlike those of 
other Caridea, with for example large mem· 
branous expansions (GRA VIER 1921). TIlese 
expansions may be of special significance in 
chemoreception. Ablation experiments how­
ever would help clarify the probable chemo­
sensory function of the antennules 'and their 
role in food detection. 
Whilst HAZLETT (1971 a) showed that 
many species of marine decapod ,crustacea 
react to the same ~ unspecified fish ex tract, 
specific responses also occur. The commensal 
crab Dissodact.....Zus mel/ifae reacts almost ex· 
clusively to its sand dollar host, Mel/ila 
quinqllies{lerjorala (GRAY, McCLOSKEY 
and WIEHE 1968, cited from ACHE and 
DAVENPORT 1972) and i11' the shrimp 
genus Betaeus chemical sensitivity differs 
between species (ACHE 1969). Belaeus mac· 
ginitiae shows a response restricted mainly 
to the sea urchin Strongylocentrotus francis­
camAS, complete species specificity being 
marred by a lesser response to S. pur. 
puralus (ACHE and DAVENPORT 1972). 
LEVANOOWSKY and HODGSON (1965) 
and CASE (1964) have shown that crustacea 
re..'ipond most readily to amino acids such 
as glutamic acid. Present work suggests Ihat 
H. piela may respond only to extracts of 
asteroids, as fish extract apparently had no 
attraction, but further experiments are needed 
to determine the degree of specificity. 
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'd, it may be 
o choke was 
actually made. This IS probably due -to faults 
in the experimental design, for although 
experiments were carried out at intervals, 
the tanks were only flushed through with 
fresh seawater at fortnightly intervals to avoid 
disturbance of the shrimps. The shrimps 
most used for experiments moulted success­
fully at approximately eighteen days' intervals 
(agreement with WICKLER and SEIBT 
1970) and were inactive at the time of 
moulting, which impaired some experimental 
results. It is also possible that the shrimps 
were overfed for H. piela are able to survive 
several days without feeding without ill-effect 
and a period of one or two days' starvation 
may have produced more clear cut resuHs. 
DISCUSSION 
It would appear that H. piela is attracted 
to starfish. a potential food source, initially 
by chemical cues alone. HAZLETT (l971a 
and 1971 b), LEVANDOWSKY and HODG­
SON (1965) and MACKIE (1973) have also 
demonstrated the importance of chemical 
attraC'tion in marine decapod crustacea. 
Visual stimuli do no'1 appear to have a role 
in the initial attraction, although it may be 
possible that vision plays a part once feed· 
ing activity has commenced. This has been 
reported for the hermit-crab Clibanarius 
vitlalus (HAZLETT 1968) but does not seem 
likely for H. piela as the shrimp has been 
observed to move the perforated containers 
to a dark corner before attempting to feed. 
Moreover the shrimp disregards resin-covered 
starfish, even during chance encounters. 
SYMONS (] 964) has reported that visual 
cues have no effect on the feeding behaviour 
of the erab H emi/;frapSU5 oregonensis. 
In preliminary observations. it was noticed 
that the antennules of H. piela began to 
move and appeared stimulated when food 
was placed in the tank, and results confirm 
that the antennules were most active when 
chemical cues were present in the water 
(Table I). The antennules usually moved 
1 
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I n  t h e  l i s t  o f  h e h a v i o u r  p a t t e r n s  e x h i b i t e d  
b y  t h e  h e r m i t  c r a b  P c t r o c h i r u s  d i o g e n e s  
d u r i n g  I..~hemotaetic s t i m u l a t i o n  o f  f e e d i n g ,  
H A Z L E T T  ( 1 9 7 I b )  i n c l u d e s  i n c r e a s e d  ] o c o ­
m o t i o n ,  A  s i m i l a r  i n c r e a s e  i n  l o c o m o t o r  
a c t i v i t y  i s  a l s o  s h o w n  b y  H .  p i c l a .  O t h e r  
b e h a v i o u r  p < t l l e r n s  s u c h  a s  a n t e n n u l a r  a n d  
c h e l i p e d  w a v i n g  p r o b a b l y  v a r y  b e t w e e n  
s p e c k s .  
H .  P ; c / f l  i s  c e r t a i n l y  a b l e  t o  f e e d  o n  a n d  
k i l l  I . i n c k i a  s p e c i e s ,  a n d  o u r  r e s u l t s  s h o w  a  
s i m i l a r  f e e d i n g  a t t r a c t i o n  t o  A c a n t h u s / a  
p l a n d ,  a l t h o u g h  t h e  s h r i m p s  w e r e :  f e d  e x ­
d u s i v c l y  o n  I J n c k i a  m u l t i f o r a  b e f o r e  e x p e r i ­
m e n t s .  I t  i s  p r a b a b l e  t h a t  t h e  p a i n t e d  s h r i m p  
m a y  a c l  a s  a  p r e d a t o r  f o r  j u v e n i l e  A .  p l a n d ,  
h u t  e v e n  a s  s u c h  t h e y  a r e  n o t  n e c e s s a r i l y  
o f  u s e  a : : : ,  a  c o n t r o l l i n g  p r e d a t o r  o J  A c a n ­
( h a s t e r  " p l a g u e s " ,  w h e r e  i t  i s  t h e  a d u l t  
s t a r f i s h  t h a t  a r e  p r e s e n t  i n  l a r g e  n u m b e r s  
( C H E S H E R  1 9 6 9 ;  D A N A ,  N E W M A : - l  a n d  
F A G E R  1 9 7 2 ;  V I N E  1 9 7 2 ) ,  A g a i n s t  t h e s e  
l a r g e r  a d u l t s  H ,  p i e l a  p r o b a b l y  h a s  l i t t l e  
s i g n i f i c a n t  p r e d a t o r y  c a p a c i t y .  A  h i g h  c o n ­
c e n t r a t i o n  o f  a d u l t  A .  f l l a n c i  w m  p o s s i b l y  
h a v e  h e e n  p r e c e d e j  b y  a  h i g h  c o n c e n t r a t i o n  
o f  j u v e n i l e  s t a r l 1 s h ,  s u s c e p t i b l e  t o  I . : o n t r o l  
h y  p r e d a t i o n  b y  H ,  p i e t a .  H o w e v e r  a  f u r t h e r  
e x p l a n a t i o n  e x i s t s  i n  t h a t  A .  p l a n c i  r e l e a s e  
a n  a l t r a c t a n t  d u r i n g  f e e d i n g  ( O R M O N D  
( ! f  u f .  l Q 7 3 )  l e a d i n g  t o  t h e  m i g r a t i o n  a n d  
a g g r e g a t i o n  o f  a d u l t  s t a r f i s h .  
S U M M A R Y  
H y m e n o c e r a  p i e t a ,  t h e  p a i n t e d  s h r i m p ,  
h a s  b e e n  p u t  f o r w a r d  a s  o n e  p o t e n l i a l  p r e ­
d a t o r  o f  A c a n r h a . \ t e r  p l u n c i ,  t h e  C r O ' N n · o f ·  
l h o r n s  : : , t a r f i s h ,  w h i c h  i "  k n o w n  t o  f e e d  o n  
c o r a l  a n d  m a y  d e s t r o y  c o r a l  r e e f s ,  E x p e r i ·  
m e n t s  w e r e  c o n d u c t e d  t o  d i s c o v e r  t h t :  m e t h o d  
u s e d  b y  t h e  s h r i m p  t o  d e t e c t  f o o d  a n d  t o  
d e t e n n ' i n e  w h e t h e r  H .  p i e t a  j s  a t t r a c t e d  t o  
A .  p f a n c i  a s  a  f o o d  s o u r c e .  
A  f i r s t  s e r i e s  o f  e x p e r i m e n t s  c o m p a r e d  t h e  
r e a c t i o n s  o f  t h e  s h r i m p s  t o  f o o d  o b j e c t s ,  
o f f e r i n g  f o u r  d i f f e r e n t  f o r m s  o f  s e n s o r y  c u e s  
- - - - - c h e m i c a l  c u e s  a l o n e .  v i . m a l  c u e s  a l o n e ,  
c h e m i c a l  a n d  v i s u a l  c u e s  t o g e t h e r ,  a n d  a  
c o n t r o l  s i t u a t i o n  w i t h  n o  c u e s  a p p a r e n t .  
C h e m i c a l  c u e s  a t t r a c t  t h e  s h r i m p  1 O  a  p o t e n ­
t i a l  f o o d  s o u r c e ,  a  p r o c e s s  i n v o l v i n g  a n  
i n c r e a s . e  j n  t h e  l o c o m o t o r  a c H v i t y  o f  t h e  
s h r i m p s ,  V i s u a l  c u e s  a p p a r e n t l y  p l a y  n o  
p a r t  i n  t h e  i n i t i a l  a t t r a c t i o n  o f  t h e  s h r i m p  
t o  f o o d ,  [ o r  t h e  o e h a v i o u r  p a t t e r n  e v o k e d  
b y  a  p o t e n t i a l  f o o d  s o u r c e  o f f e r i n g  v i s u a l  
c u t ' : s  a l o n e  i s  s t a t i s t i c a l l y  s i m i l a r  t o  t h a t  
e v o k e d  i n  t h e  c o n t r o l  s i t u a t i o n .  w h e r e  n o  
s e n s o r y  c u e s  a r e  a p p a r e n t .  S . i m i J a r l y .  v i s u a l  
c u e s  d o  n o t  e n h a n c e  t h e  a c t i o n  o f  c h e m i c a l  
c u e s ,  f o r  t h t s i t u a t i o n  o f  c h e m i c a l  a n d  v i s u a l  
c u e s  t o g e t h e r  i s  s t a t i s t i c a l l y  s i m i l a r  t o  t h e  
s i t u a t i o n  o f  c h e m i c a l  c u e s  a l o n e .  T h e  d i s t a n c e  
c h e m n r e c e p t o r s  o f  R .  p i c t a  a r e  p r o b a b l y  
s i t u a t e d  i n  t h e  a n t e n n u l e s  o f  t h e  s h d m p .  
A  s e c o n d  s e r i e s  o f  e x p e r i m e n t s  confirm~d 
t h e  a t t r a c t i v e  p o w e r  o f  s t a r f i s h  e x t r a c t  a s  a  
s t i m u l a n t  f o r  f o o d - s e e k i n g  b e h a v i o u r  i n  H .  
p i c h L  E x [ r a c t  o f  A .  p l a n c i  a t t r a c t s  t h e  s h r i m p  
t o  a  s t a t i s t i c a l l y  s i m i l a r  e x t e n t  a s  d o e s  l h a l  
o f  L i n c k i a  m u l t i f o r a ,  a  s t a r f i s h  t o  w h i c h  
t h e  s h r i m p s  w e r e  a c c u s t o m e d  a s  a  f o o d  
s o u r c e .  H .  p i e l a  w a s  n o t  a t t r a c t e d  t o  f i s h  
e x t r a c t  ( C h a e t o d o n  s p , )  a n d  m a y  b e  a l l m c t e d  
o n l y  t o  s t a r f i s h  u n d e r  n a t u r a l  c o n d i t i o n s .  
I t  i s  s u g g e s t e d  t h a t  H .  p i c t a  i s  p o s s i b l y  
a n  e f f e c t i v e  p r e d a t o r  a g l J . i n s t  j u v e n i l e  A .  
p l a n e i ,  b u t  i s  i n e f f c : c t i v e  a g a i n s t  t h e  l a r g e r  
a d u l t  s t a r f i s h  m a k i n g  u p  a n  A c a n t h a s l e r  
" p , l a g u e " .  
R E S U M E  
C e  t r a v a i l  - r e n t e  d ' e v a l u e r  l ' l m p o r t a n c e  d e  
1 a  C r e v e t t e  H y m e n o c e r a  p i e t a  ~n t a n t  q u e  
p r e d a t e u r  d e  l ' E c h i n o d e r m e  A e a n t h a s / a  
p i a n d ,  c e  d e r n i e r  e t a n t  b i e n  c o n n u  c a m m e  
d e s t r u c t e u r  d e  c o r a u x .  D e s  e x p e r i e n c e s  e n  
v u e  d e  d e t e r m i n e r  l e s  m e t h o d e s  d e  d e t e c t i o n  
d e  n a u r r i t u r e  p a r  H .  p i C h i  e t  s o n  a t t i r a n c e  
v e r s  A .  p r a n e i  c o m m e  s o u r c e  d e  n o u r r i t u r e  
s o n t  d e c r i t e s .  
D a n s  u n e  p n : m i e r e  s e r i e  d ' e x p e r i e n c e s  l e s  
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1 9 0  P H I L I P  S .  R A I N B O W  
r e a c t i o n s  d e  l a  c r e v e t t e  s o o t  a n a l y s e e s  l o r s q u e  
c e l l e - c i  e s t  m i s e  e n  p r e s e I h , . : e  d e  d i f f e - r e n t s  
t y p e s  d e  "nourriture~objets" o f f r a n t  l e s  
d i f f e r e n t e s  f o r m e s  d ' i n d i c e s  d e  d e t e c t i o n  
s u i v a n t e s :  d e s  i n d i c e s  c h i m i q u e s  s e u l s .  d e . ' "  
i n d i c e s  v i s u e l s  s e u l s ,  d e s  i n d i c e s  c h i m i q u e s  
e t  y i s u e l s  c o m b i n e s  e t  u n  t e m a i n  n ' o f f r a n t  
a u e u o  i n d  i c e  a p p a r e n 1 .  L e s  e x p e r i e n c e s  
m o n t r e n t  q u e  l e s  i n d i c e s  c h i m i q u e s  a t t i r e n t  
l a  c r e v e t t e  v e r s  u n e  s o u r c e  p o t e n t i e l l e  d e  
n o u r r i t u r e ;  c e  p r o c e s s u s  s ' a c c o m p a g n e  d ' u o  
a c c r o i s s e m e n t  d e  I ' a c t i v i t e  l o c o m o ( r i c e  d e  
1 a  c r e v e t t e .  L e s  i n d i c e s  v i s u e l s  n e  j o u e n t ,  
a p p a r a m m e n t ,  a u c u n  r o l e  d a n s  l a  p h a s e  
i n i t i a l e  d e  I ' a t t r a c t i o n  d e  1 a  c r e v e t t e  v e r s  s a  
n o u r r i t u r e .  I I  n ' y  a  a u c u n e  d i f f e r e n c e  s i g n i ­
f i c a t i v e  e n l r e  1 a  r e p o n s e  p r o v o q u e e  p a r  u n  
s t i m u l u s  " n o u r r i t u r e - o b j e t "  o t f r a n t  d e s  i n ­
d i c e s  v i s u d s  s e u l s  e t  1 a  r e p o n s e  p r o v o q u e e  
p a r  I e  t e m o i n .  D e  ] a  m e m e  f a l Y o n ,  l e s  i n d i c e s  
v i s u e l s  n " a c c r o i s s e n t  p a s ' l a  r e p o n s e  a u x  i n ­
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